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4 radiation evaluation wac performed on S4ACATOR (Gusd 2-input AND Gate} to determine the total dose
tolersnee of these parte. A brief summary of the Test recults is provided below. For detafled infarmation,
refar to Tables 1 through 1V and Figure 1.

The tntal dose testing was performed using & cobalt-560 garma ray source. During the radiation testing,eight
parte ware trradiated under bias (see Figire 1 for bias configuration}, and ftWo parts Were weed as control
semplex. The total dose radiation levels were 5, 10, 20, 30, 50, 75 and 100 krads*. The dose rate was
between 0.07 and 1.32 krads/hour, depending am the total dose leval (see Table [I faor rediation schedule}.
after the 100 krad frradiation, parts were anmealed art #5°C for 168 hours, after which the parte were
smrealed at 100°C for 168 hours.  After each rediation cxposure and annealing treatment, parts uere
glectrically tested according to the test conditions and the specification limits listed in Teble iI1. The
alectrical tests inctluded two functional tests at 1.0 MHZ, one at Voo = 4.5 ¥ and one at Veg = 5.5 V.,

All parts passed initial electrical measurements. Both irradiated parts passed sll parametrie tests up to
and including the 10 kred irradiation level,

at the 20 krad level, one part (S/H 9 marginelly exceeded the meximum specificalion Limit of &.0 um far
1ccH, with a reading of 8.42 uA. At the 30 krad level, five parts (5/N 5, &, 7, B ard 9) excaeded the
maximam specification limit for ICCH, with reedings ranging from 9.67 to 37.29 uA. In agdition, S/N 9 alsa
exceoded the maximum specification Uimft of B.0 uh for ICCL, with & resding of 17.42 wA. At the 50 krad
level, oll irradiated parts failed LCCH, with readings renging from 11.17 te 157.1 uA and all parts except
5/H 4 failed ICCL, with readings ranging from 14,77 to 95,70 wh.

it the 75 krad leve!, only four parts (S/N 5, 6, 7 and 9} faited ICEH, With readings ranging from 6.08 to
&6 80 uh and only one part ($/M §) failed 1CCL, with o reading of 38.40 uA. At the 100 krad level, all
parts agsin failed ICCH, with readings ranging from %.13 o 139.1 uh and all parts except /M & failed 1CCL,
with readings remging from 8.91 to B6.60 uwh.  After anncaling for 168 hours at 25°C and arnealing for 148
hours at 100°C, all parts recovered to within specification limits for all test paremeters. All parts
passed both fumetional tests throughout all irradiation and annealing steps.

Table IV provides the mesn and stardard deviation valuss for cach parsmeter after difterent irradiation
cxposures ard annealing steps.

Any further details about this evaluation can be obtained upon request. If you have any questions, pleasc
call me at (301) 731-8954.

*The term rads, as used in thiz decument, means radstsilicomy. ALl rediation levels cited are cumalative.
-1-



ADVISORY ON THE USE OF TH1S DOCUMENT

The information conmtaimed im this document has been developed solely for the purpose of providing general
guidance to employess of the Goddard Space Flight Center (GSFC). This document may be distributed outside
GSFC only 8s a courtesy ta other governpment agencies and contractors. Any distribution of this document, or
application or use of the infarmation centained herein, is expressly conditional upan, and is subject to,
the following understandinga end Limitations:

ta) The information was developed for genaral guidance only and is subject to change atf any time;

¢h) The information was developed under unigue GSFC laboratory conditions which may differ substantial ly
from autside conditions:

(¢} GEFC does not warrsnt the accuragy of the information when applied or used under other than unigue GSFC
leboratery conditions;

(d) The informetion should net ke construed as a representation of product perfarmance by either GSFC or
the menufecturer;

fe)  HWeither the United States government nor any person acting on behalf of the United $tates government
asaumes any Llability resulting from the application or use of the informaticr.



TABLE 1. fPart Informatien

Genaric Part Numbcr; S4ACATOR

SMEX/TAS]

Part Mumber: SR62-BYSATFOZCAY
SMEXSFAST

control Number: Sh42

Charge Number: LL2857

Marnufacturer: Nationat $emiconductor
Lot Date Code: 93334

guantity Tested: 10

Serial Humber of
Control Samples: 1, &

Eerfal Mumbers of

Radiation Samples: 3, 4,5, 6, 7,8, %, 10
Part Function: duad Z-input AND Gate
Fart Technology: CMOs

Package Style: 14-pin DIF

Test Eguipment: 550

Teat Engineer: A. Karyaiannis

* No radiation tolarsmee/hardness Was guarantesd by the manufacturer for this part.



TARLE {I. PRadiation Schedules for S4ACUTOR

EVENTS DATE
13 INITIAL ELECTRICAL MEASUREMENTS ~ 12/01/93
2) 5 KRAD IRRADIATION {D.0F3 KRADS/HOUR} 12/03/93
POST-5 KRAD ELECTRICAL MEASUREMENT 12/06/93
53 10 KRAD IRRADIATION (0.25 KRADS/HOUR) 12/056/95
POST-10 KRAD ELECTRTCAL MEASUREMENT 12707 /93
43 20 KRAD IRRADIATION (0.50 KRADS/HOUR} 12/07/93
POST-20 KRAD ELECTRICAL MEASUREMENT 12708793
5% 30 KRAD IRRADTATIDN (0.53 KRADS/HOUR) 12/08/73
POST-30 KRAD ELECTRICAL MEASUREMENT 12/05/53
6) 50 KRAD IRRADIATION {1,00 KRADS/HOUR] 12/05/93
POST-50 KRAD ELECTRICAL MEASUREMENT 127107193
7) 75 KRAD IRRADIATION (0.37 KRADS/HOUR) 12/10/93
POST-75 KRAD ELECTRICAL MEASUREMENT 12/13/93
8) 100 KRAD IRRADIATION {1.32 KRADS/HOUR) 12/13/93
POST-100 KRAD ELECTRICAL MEASUREMENT 12714/93
%) 168-HOUR ANHEALING 825°C 12744493
BOST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 12/21/93
103 168-HOUR ANNEALIHG &100°C** 12/21/93
PUST-168 HOUR ANMEAL ELECTRICAL MEASUREMENT 01703794

PARTS WERE I1RRADIATED AND AMNEALED UNDER BIAS; SEE FIGURE 1.

*High temperature annealing is performed te accelerate long term time dependent cffects (TDE), namely, the
rebound! effect due to the growth of interface states after the radietion exposure. For more Information
on the need to perform this test, refer to MIL-5TD-8830, Mathod 1019, Para. %.10.1.
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Electrical characteristics of S4ACOTDR

Table 11L.
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TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for 54ACQT0O8 /1

Total Dose Expeogure (krads) Annealing

Spec. Inikials 5 10 20 30 50 75 106 |168 hrs 168 hrs

Lim. /2 : @25°C | @100°C
pParamekters min max ad =2a mean sd |mean 36 imean &4 jmean s¢ [mean gd
Vol v o4.40|4.50 4 o ke o E O cANEE 0 PdE o f b
VOH2 V:4.40(4.50 4] s o Q 7 EESey| o 3
VOHD vV i3.B6]4.50 .0L ¥ Oz 0L L0t E4 01 ek
vOH4 V|53.40{5.50 o] F4G Haamy] o o] 2 o 3
vOHS v [4.85{5.50 0L 8 v E 0L .32 .91
VOHE vV |3.85]{5.50 ; F ks ot R .03 .04 N
VOLI nv | o | 100 e o o
VOLZ nv | o | 100 o 0
VOL2 my 4] 180 11 3.3
VOL4 Y 4] 100 EiEEaies o o
VOL3 x¥ | 0 360 e 12 3.5
VOLe v | 0o |1&50 T 36 7.3
IiH nt| o | 100 R D o i
IIL na [-100] 2 aimed o o
ICCH na D a,0 ] 42 20 a
ICTL ur o 8.0 PR 26 11 ad
DFEL_ZICC wua | o 1600 frgeg: i e EE 62 as
FUNC>,1,0 MHz, 4,5V/3 EBESas BrrE BT i
FUNC2,1.0 MHz,5.5V/3 fnsss Eade flges PaE Pak

1/ The mean ard standard devietion values were celculated over the elght parts irradlated *n this
The control samples remained constant throughout the testing and are not included

in this table.

testing.

2/ These are manufacturers”’

non-irradiated data sheet specificacion limits.

N3 post-

irradiatior limits were provided oy kEhe manuvfacturer at the time the tests

ware performed.
3/ "PASS"™ means that all irradiated parts pasaed this functional test at this irradiaticn or amnealing level.

"PAIL" means that all irradiated parts Failed this test at this irradiation or anneeling level.

"np/mF" reang that n parts passed and m parts failed the test at this lewel.

-




Figure 1. Radiation Bias Circuit for SSACOTOS
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